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MOBILE STATION FOR TELECOMMUNICATIONS SYSTEM 

5 

The present invention relates to a mobile station for a mobile telecommunications system, in 
particular a mobile handset with an associated headset. 

Mobile handsets with associated headsets are in common use. The headset is to enable 
10 handsfree operation and may be corded or cordless. The cord of a corded headset has a 
terminating plug which is inserted into a terminal in the handset to provide an audio path to 
the headset A cordless headset is coupled with the handset by a subsidiary wireless link. 
The arrangement is shown schematically in Figure 1. A handset 2 has an antenna 4 coupled 
to a RF front end, or transceiver section, 6. A digital processing section 8 processes incoming 
15 and outgoing calls, and provides control functions. Section 8 is connected to a key pad 10, a 
display 12, a loudspeaker 14 and microphone 16. Loudspeaker 14 and microphone 16 are 
coupled to section 8 by lines which provide a first audio path indicated as at 18. A second 
audio path 20 from section 8 is connected to a socket 22 in the handset for connection with a 
plug 24 attached to one end of a lead or cord 26, the other end of which is connected to a 
20 headset 28 comprising headphones 30 and a microphone 32. When the plug 24 is plugged 
into the socket, audio is automatically routed to the headset. Key pad 10 includes a switch 36 
for accepting an incoming call or initiating an outgoing call, and a switch 38 for terminating a 
call. Switches 36 and 38 are implemented as finger operable button switches. 

25 The mobile station may, throughout the day, be used in a variety of situations. For example, a 
user may 'wear' the headset during use in a motorcar, and then may wind the cord of the 
headset around the handset and put the handset in his pocket In this situation, with the 
corded headset connected to the handset, but not worn on the user's head, it is difficult to 
answer an incoming call quickly. The user either has to unplug the headset or has to quickly 

30 'wear' the headset. With a cordless headset, the difficulty for the user of knowing where the 
audio is routed, to the handset or headset, is increased. 
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Thus, there is a problem that may arise in a variety of situations for the user to ascertain 
where the audio path is routed and what is the most effective way of answering an incoming 
5 call. In an extreme situation, an incoming call may be lost 

One possible solution of routing the audio simultaneously both to the handset and to the 
headset would not be practical, since there would be a great amount of audio feedback 
resulting in acoustic echo, wherein the handset microphone picks up the generated audio. In 
10 addition there would be much degraded ambient noise pick up, adversely affecting listener 
side tone and send audio noise performance. 

Summary of the Invention 

15 It is an object of the present invention to overcome or at least reduce the above noted 
problem. 

The concept of the invention is to provide a mechanism that is operative when an incoming 
call is accepted or outgoing call is initiated to transfer the audio to the most appropriate path 
20 for the user. 

In one form of the invention, a switch is provided on the handset and/or the headset which is 
provided with a dual function so that if the switch on the handset is actuated to receive a call, 
or initiate an outgoing call, the audio is automatically routed to the handset. Alternatively, if 
25 a switch located on the headset is actuated to receive or initiate a call, then the audio is 
automatically routed to the headset. Since the switch will be connected to a software control 
function, this automatic path selection may be varied by appropriate manipulation. 

In a further form of the invention a dedicated audio path switch is provided so that when an 
30 when a call is made, the user may select or toggle to the appropriate audio path. 

In a further form of the invention, a mechanism is provided for automatically detecting which 
of the handset or headset is being used by the operator, such mechanism being coupled 
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to an audio path control to automatically route the audio to the set which is in use. For 
example, a pressure detector may be provided on the headset clamping mechanism to indicate 
the headset is in use. Alternatively, a capacitive proximity detector may be provided on the 
5 handset to monitor the proximity of a user's head, to determine whether the handset is in use. 

Accordingly, the invention provides in a first aspect, a mobile station for a mobile 
telecommunications system comprising a handset and a headset for connection to the 
handset, 

10 the handset including RF transceiver means for transmitting an outgoing call and receiving an 
incoming call, processor means coupled to the RF transceiver means for providing audio 
signals on a first audio path to audio transducer means in the handset and on a second audio 
path for audio transducer means in the headset, characterised in that: 

the headset and/or the handset includes a switch means arranged such that operation thereof 
15 has the effect both of initiating and/or accepting a call, and of routing audio signals to a 
selected one of the first and second audio paths 

In a second aspect, the invention provides a mobile station for a mobile telecommunications 
system, as aforesaid but characterised in that the headset and/or the handset includes a first 
20 switch means operative upon receipt of an incoming call to accept the call, and a second 
switch means, manually operable for toggling the audio path to a selected one of the 
loudspeaker and headset. 

In a third aspect, the invention provides a mobile station for a mobile telecommunications 
25 system as aforesaid, but characterised by means for detecting use of the headset or handset by 
the user and coupled to audio path control means for automatically enabling the respective 
first or second audio path to the set in use. 

In a more general aspect, the present invention provides a mobile station for a mobile 
30 telecommunications system, comprising a handset and a headset arranged for coupling to the 
handset, and means operative upon acceptance of an incoming call to the station to selectively 
route the audio path to one of the headset and handset. 
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In a fourth aspect, the invention provides a method of operating a mobile station as aforesaid, 
the method being characterised by monitoring the handset for receipt of an incoming call, and 
if detected, operating said switch means to accept the call, and routing the audio to a selected 
one of the first and second audio paths, and if an incoming call is not detected, but said switch 
means is operated, initiating a call, and , and routing the audio to a selected one of the first 
and second audio paths. 



Brief Description of the Drawings 

10 

Preferred embodiments of the invention will now be described with reference to the 
accompanying drawings, wherein: 

Figure 1 is a schematic view of a known mobile station comprising a handset and corded 
15 headset; 

Figure 2 is a schematic view of a mobile station according to a first embodiment of the 
invention and employing dual function keys for automatic routing of the audio path; 
Figure 3 is a flowchart illustrating the operation of the dual function keys of the embodiment 
of Figure 2 for appropriate routing of the audio path; 
20 Figure 4 is a schematic view of a second embodiment of the invention, with a separate audio 
path toggle control; and 

Figures 5 to 8 are diagrams of various automatic means for detecting use of a handset or 
headset, incorporated in further embodiments of the invention. 

25 Description of the Preferred Embodiments 

The invention consists of a dual function to the controls on the handset and/or headset that 
control call answering and initiation, or a dedicated audio path control on the handset 
and/or headset, or an automatic means of detection of the audio path in use, whereby the 
30 audio path for the call is routed to the appropriate path, or is transferred to the most suitable 
path at the user's operation of the control. Thus, the correct path is either automatically 
chosen, or can be chosen by the user in a simple and quick manner. For example: 
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• With headset connected (whether via a cord or cordlessly, wire or wirelessly), if incoming 
call answered or initiated using call control (typically a switch button) on the headset, 
audio automatically routed to headset. 

• With headset connected, if incoming call answered on handset, then audio automatically 
5 routed to handset In case of call initiated on handset, optional set default routing to 

headset or handset. 

• With headset connected, if incoming call answered or initiated on handset, and following 
that the control on the headset is activated, audio transfers from the handset to the headset. 

• With headset connected, if incoming call answered or initiated on the headset, and 
10 following that the control on the handset is activated, audio transfers from the headset to 

the handset. 

• Further control operation transfers the call as expected, or terminates the call if the control 
on the apparatus currently selected is operated again. 

• Where no headset is connected, audio routes to handset 

15 

Referring now to Figure 2, similar parts to those shown in Figure 1 are indicated by the same 
reference numeral. Button switch 36 in key pad 10 is coupled by a software control function 
indicated schematically at 50 to a switch 52 in the first audio path 18. Switch 52 is also 
indicated schematically; it will in practice be implemented as a transistor switch or switches 
20 within processing section 8. A further button switch 54 is provided in headset 28 and is 
coupled via a line 56 through connectors 22, 24 to processing section 8. This line 56 is 
coupled via a software function, indicated schematically as at 58, to control a switch 60 in the 
second audio path. Again, switch 60 may be implemented as a transistor switch or switches 
in processing section 8. 

25 

Thus, in operation, when the mobile station indicates by ringing an incoming call, or when a 
user wishes to initiate a call, the user has the choice of operating switch 36 or switch 54. 
Which switch is operated will depend on the user's convenience. Clearly if the headset is not 
connected, then the handset switch 36 will be operated. Alternatively, if the headset is 
30 connected and in position for use, then headset switch 54 may be operated. If switch 36 is 
operated, the audio path 18 is completed to loudspeaker 14 and microphone 16 by closure of 
switch 52. If the headset switch 54 is operated, then the second audio path 20 to headset 28 is 
closed by closure of switch 60. 
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Referring now to Figure 3, this is a flowchart of a software routine that is stored in digital 
processing section 8 and that is responsive to the condition of switches 36 and 54 to close the 
appropriate audio path. Thus, from an idle state 70, an incoming call is monitored as at 72. If 
5 there is an incoming call and the handset button 36 is pressed, 74, then switch 52 is closed to 
route the audio on path 18 to the handset speaker and microphone 14, 16, as at 76. The 
handset button continues to be monitored, 78, and if depressed again, 80, the call is 
terminated or a call hold function is implemented, depending on the preconfiguring of the 
handset. 

10 

If at 74 or at 78, the handset button is not pressed, a check is then made on the headset button 
54 as at 82, 84. If button 54 is pressed then the audio is routed by closure of switch 60 on 
second audio path 20 to the headset, 85. Monitoring of the switches 36, 54 continues to take 
place, 86, 88 and if the handset button 36 is found to be depressed, then the audio is routed 
15 back to the first audio path, 76. If the headset button 54 is depressed, then the call is 
terminated, 90. 



Referring back to decision point 72, if there is not an incoming call, the handset button switch 
36 is nevertheless monitored, 92, and if found to be pressed, a call is originated or initiated, 
20 94, and the first audio path to the handset is enabled, 76. If the handset button 36 is not 
depressed but monitoring of the headset button switch 54 shows it to be depressed, 96, then a 
call is originated or initiated, 98, and the second audio path 20 is enabled, 86. If the headset 
button 54 is not depressed then the software returns to idle state 70. 



25 The software function shown in Figure 3 for call initiation and answering can be put under 
user control (instead of following the sequence as above) using, for example, short and long 
button presses, or double-click action. 



Referring now to Figure 4, similar parts to those shown in Figure 2 are denoted by the same 
30 reference numeral. A button switch 140 is provided in key pad 10, and this is coupled by a 
software control routine indicated schematically at 142 to switches 52 and 60 in the first and 
second audio paths 18, 20. Thus, in this embodiment a call is initiated or accepted by closure 
of switch 36, and the audio can be switched or toggled between the first and second audio 
time by actuation of toggle switch 140. 
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The embodiments shown in Figures 5 to 8 operate by an automatic sensing of the use of the 
handset or headset. The sensors are shown schematically in Figure 2 as S and T. Switch S is 
coupled to software link 50 for operation of switch 52 in first audio path 18. Switch T is 
5 linked by line 56 to software link 58, in order to operate switch 60 in second audio path 20. 
Thus, closure of automatic switch S or automatic switch T will have the effect of 
automatically enabling the respective first or second audio path 18, 20. 

Referring to Figure 5, sensor switch S is implemented as a pair of sensor electrodes 150 in 
10 the mobile handset 2 connected to a capacitance measuring circuit 152 and thence to a 
threshold circuit 154. When the capacitance sensed by the electrodes 150 increases as it is 
brought near the head, a signal is provided by threshold circuit 154 to close switch 52, via 
software link 50. 

15 In Figure 6, a infrared transmitter 160 provides an infrared beam which is reflected during 
use of the handset by head to an infrared receiver 162. The infrared receiver is coupled to a 
threshold circuit 164 which provides a switch closure signal for switch 52 in audio path 18. 

In Figure 7, an audio transducer 170 is provided in the handset. A driving circuit 172 
20 provides an electric signal to the transducer 170, and also detects the electrical impedance of 
the transducer. When the ear is held close to the transducer, the sound waves generated by 
the transducer will be channelled into the ear canal, and the apparent impedance of the 
transducer will change. This change is detected by driving circuit 172 and employed to 
switch 52 in first audio path 1 8. 

25 

In Figure 8, a headset is provided comprising a pair of headphones 180 with a headset band 
182. A switch 184 is provided on the headset band 182. When the headset band 182 is 
tensioned by being placed on the head, the switch is closed by the tension in the headset band. 
The switch may be of any type reacting to mechanical stress, for example, piezoelectric or 
30 magnetostrictive. Closure of the switch causes closure of switch 60 in second audio path 20. 

It is possible in all the above embodiments to optionally indicate (using LED, LCD icon, etc.), 
of where the audio is currently routed. 
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The present invention provides the following advantages: 

• Simplified use of headset with mobile phone, avoiding user frustration. 

• Enhanced human factor performance. 

• Enhanced customer satisfaction. 
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ABSTRACT 

MOBILE STATION FOR TELECOMMUNICATIONS SYSTEM 

5 

In order to facilitate operation of a mobile station for a mobile telecommunications system 
comprising a handset (2) and a headset (28) for connection to the handset, 
the handset including RF transceiver means (6) for transmitting an outgoing call and receiving 
an incoming call, processor means (8) coupled to the RF transceiver means for providing 

10 audio signals on a first audio path (L8) to audio transducer means (14, 16) in the handset and 
on a second audio path (20) for audio transducer means (30, 32) in the headset, 
the headset and the handset include respective button switches (36, 54) arranged that 
operation has the effect both of initiating and/or accepting a call, and of routing audio signals 
to the respective first or second audio path. Embodiments are described including a separate 

15 switch for toggling the audio paths, and automatic sensors for detecting use of the headset or 
handset. 
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A method according to claim 15, including further operating the switch means in order 
to terminate the call (90). 



17. A method according to claim 15 or 16, wherein the first mentioned switch means (36) 
5 is located in the handset and a second switch means (54) having similar functions is 

located in the headset, and depending on which of the first and second switch means is 
operated, the audio is routed to the respective set. 

18. A method according to claim 17, comprising operating one switch means following 
10 operation of the other switch means (78, 84; 74, 82), whereby to route the audio to the 

audio path not currently in use. 
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A mobile station according to claim 9, wherein the detecting means comprises 
acoustic impedance sensing means (170- 172) located in the handset for detecting 
proximity of a user's head. 

A mobile station according to claim 9, wherein the detecting means comprises sensing 
means (184) located in the headband (182) of the handset for detecting use on a user's 
head. 

A mobile station for a mobile telecommunications system comprising a handset (2) 
and a headset (28) for connection to the handset, 

the handset including RF transceiver means (6) for transmitting an outgoing call and 
receiving an incoming call, processor means (8) coupled to the RF transceiver means 
for providing audio signals on a first audio path (18) to audio transducer means (14, 
16) in the handset and on a second audio path (20) for audio transducer means in the 
headset, characterised by: 

means (36, 54, 140, 150- 184) operative upon initiation of an outgoing call or 
acceptance of an incoming call to the station to selectively route the audio path to one 
of the headset and handset. 

A method of operating a mobile station for a mobile telecommunications system , the 
mobile station comprising a handset (2) and a headset (28) for connection to the 
handset, the handset including RF transceiver means (6) for transmitting an outgoing 
call and receiving an incoming call, processor means (8) coupled to the RF transceiver 
means for providing audio signals on a first audio path (1 8) to audio transducer means 
(14, 16) in the handset and on a second audio path (20) for audio transducer means in 
the headset, and switch means (36) for accepting or initiating a call, 
the method being characterised by monitoring the handset for receipt of an incoming 
call (72) and if detected, operating said switch means to accept the call (74, 82), and 
routing the audio to a selected one of the first and second audio paths (76, 85), and if 
an incoming call is not detected, but said switch means is operated (92, 96), initiating 
a call (94, 98), and routing the audio to a selected one of the first and second audio 
paths (76, 85). 
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A mobile station according to any preceding claim, arranged such that further 
operation of the first mentioned switch means is operative to terminate a call. 

A mobile station for a mobile telecommunications system comprising a handset (2) 
and a headset (28) for connection to the handset, 

the handset including RF transceiver means (6) for transmitting an outgoing call and 
receiving an incoming call, processor means (8) coupled to the RF transceiver means 
for providing audio signals on a first audio path (18) to audio transducer means (14, 
16) in the handset and on a second audio path (20) for audio transducer means in the 
headset, characterised in that: 

the headset and/or the handset includes a first switch means (36) operative upon 
receipt of an incoming call to accept the call, and a second switch means (140), 
manually operable for toggling the audio path to a selected one of the loudspeaker and 
headset. 

A mobile station for a mobile telecommunications system comprising a handset (2) 
and a headset (28) for connection to the handset, 

the handset including RF transceiver means (6) for transmitting an outgoing call and 
receiving an incoming call, processor means (8) coupled to the RF transceiver means 
for providing audio signals on a first audio path (18) to audio transducer means (14, 
16) in the handset and on a second audio path (20) for audio transducer means in the 
headset, characterised by: 

means (S, T) for detecting use of the headset or handset by the user and coupled to 
audio path control means (50, 58) for automatically enabling the respective first or 
second audio path to the set in use. 

A mobile station according to claim 9, wherein the detecting means comprises a 
capacitance sensing means (150- 154) located in the handset for detecting proximity of 
a user's head. 

A mobile station according to claim 9, wherein the detecting means comprises infrared 
sensing means (160- 164) located in the handset for detecting proximity of a user's 
head. 
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A mobile station for a mobile telecommunications system comprising a handset (2) 
and a headset (28) for connection to the handset, 

the handset including RF transceiver means (6) for transmitting an outgoing call and 
receiving an incoming call, processor means (8) coupled to the RF transceiver means 
for providing audio signals on a first audio path (18) to audio transducer means (14, 
16) in the handset and on a second audio path (20) for audio transducer means in the 
headset, characterised in that: 

the headset and/or the handset includes a switch means (36, 54) arranged such that 
operation thereof has the effect both of initiating and/or accepting a call, and of 
routing audio signals to a selected one of the first and second audio paths. 



15 



A mobile station according to claim 1, wherein the audio transducer means in the 
headset and handset each comprise a microphone (16, 32) and loudspeaker (14, 30). 



20 
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A mobile station according to claim 1 or 2, wherein the first mentioned switch means 
(36) is located in the handset and a second switch means (54) having similar functions 
is located in the headset. 

A mobile station according to any preceding claim, including switch control means 
(50, 58) in the processor means responsive to operation of the first mentioned switch 
means, for operating respective further switch means (52, 60) in the first audio path 
and in the second audio path for selection thereof 

A mobile station according to any preceding claim, wherein further operation of the 
first switch means is operative to terminate a call. 



30 



A mobile station according to claim 3, wherein the first switch means is located in the 
handset and a second switch means (54) having similar functions is located in the 
headset, and wherein operation of the first switch means followed by operation of the 
second switch means, or vice versa, is effective to select the other of the selected one 
of the first and second audio paths. 
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